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Summary of scientific research
Onuchic’s main goal is to lead the biological physics community as it attempts to devise an
integrated picture of a variety of biochemical and biological systems. His research has expanded
across many scales from molecular level interactions to cellular systems to organized multi-cellular
structures. At Rice he has moved towards medical applications focusing on cancer. In protein
folding, he has introduced the concept of protein folding funnels as a mechanism for the folding of
proteins. Convergent kinetic pathways, or folding funnels, guide folding to a unique, stable, native
conformation. Energy landscape theory and the funnel concept provide the theoretical framework
needed to pose and to address the questions of protein folding and function mechanisms. He also
works on the theory of chemical reactions in condensed matter with emphasis on biological
electron transfer. He is also interested in stochastic effects in genetic networks. His research has
shown how each bacterium performs a sophisticated decision process by using a network of
genes and proteins. Connections between bacteria decision-making in a colony with cancer are
being explored. Further expanding his ideas coming from energy landscapes for protein folding,
his group is now exploring chromatin folding and function.
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E1293-E1301 (2011); Ratje, A.H., Loerke, J., Mikolajka, A., Branunner, M., Hildebrand, P.W.,
Starosta, A., Doenhoefer, A., Connell, S.R., Fucini, P., Mielke, T., Whitford, P.C., Onuchic, J.N.,
Yu, Y., Sanbonmatsu, K.Y., Hartmann, R.K., Penczek, P.A., Wilson, D.N. and  Spahn, C.M.T.
“Head swivel on the ribosome facilitates translocation via intra-subunit tRNA hybrid
sites,” Nature, 468, 713-716 (2010); Schultz, D., Wolynes, P.G., Ben Jacob, E. and Onuchic, J.N,
“Deciding the fate in adverse times: Sporulation and competence in Bacillus subtilis,” Proc. Natl.
Acad. Sci. USA, 106, 21027-21034 (2009); Hyeon, C. and Onuchic, J.N. “Mechanical control of
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